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The fact that smallholder farmers are more vulnerable to the effects of climate change is 
now better understood. They are generally known to have low adaptive capacities because 
of their poor access to resources and support services, low educational levels, and the 
configuration of their farming systems. A supportive enabling environment, including the 
implementation of climate-smart agriculture (CSA) technologies and practices, can help 
smallholder farmers adapt to climate change. This CSA approach features a triple-win 
strategy that enables farmers to increase productivity and income, adapt to climate risks and 
mitigate the continued warming of the Earth. Importantly, CSA plays a key role in reducing 
the differential impacts of climate change and, in supporting the gender equality objectives. 
Enhancing the participation of women in the implementation of the CSA options increases 
overall outcomes, especially in increasing productivity and income, while addressing the 
often neglected area of addressing gender based   income inequities. 
This study highlighted the importance of farmers’ understanding of the climate change 
effects, and identified recommendations on how to target women and enhance support 
services to increase the adaptive capacity of smallholder farmers. However, measures to 
increase women’s participation should be tailored to the local context. It would not be 
prudent to generalize recommendations for engaging women across different geographic, 
agroecological and socio-cultural contexts. Land tenure considerations must also be factored 
in planning the CSA interventions. 
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There is a worldwide recognition that anthropogenic climate change is a reality and is 
affecting every person and every place differently. It is expected that the climate change 
effects will continue to increase with continuous global warming (IPCC, 2018), and this 
would exacerbate existing social inequalities (Islam & Winkel, 2017). People who have fewer 
resources have lower adaptive capacity, thus, higher susceptibility to climate risks. More 
evidence of this likelihood were found in developing countries (Hallegate, Fay & Barbier, 
2018). 
Smallholder farmers are vulnerable to climate change because of their low adaptive capacity 
(Harvey et al., 2018; Jamshidi et al., 2019). Majority of these farmers are poor. They have 
poor access to credit and capital. Their income from selling their harvest is unstable because 
it is influenced by the prevailing market price. Moreover, they tend to overuse family labor 
(including women) that minimizes the opportunity to earn higher income. In most cases, 
smallholder farmers are less educated and have poor access to information. Most are 
located in remote rural areas, where infrastructures and access to market are 
underdeveloped (Oakeshott, 2016; Rapsomanikis, 2015). About 88% of farms in the 
Philippines are smallholder farms (Habito, 2020), where poverty incidence is highest (PSA, 
2020). A supportive policy environment is necessary for profitable smallholder farms to 
adapt to climate change, hence collectively contribute to the country’s food security and 
economic growth (Fan & Rue, 2020). 
Women in developing countries make significant contributions to agriculture and rural 
development. On average, they make up 43% of the agricultural labor force (FAO, 2011) and 
produce more than half of the world’s food (FAO, 1995). They perform multiple tasks in food 
production, including growing crops, tending animals, collecting water, engaging in paid 
farm labor, engaging in postharvest activities, engaging in market activities, preparing and 
processing food, caring for the family and maintaining the house. However, some of these 
tasks are unpaid labor and not reported as economic contribution of women (FAO, 2011). 
With climate change, this already complex tasks of women will increase and intensify, while 
family resources and income will decrease (Jost et al., 2015). A good understanding of their 
changing roles, strengths, limitations and contributions to agriculture would help form a 
supportive policy environment that could provide them the right incentives to increase 
production and family income (Doss et al., 2018). 
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Climate-smart agriculture (CSA) is an integrated approach that targets production efficiency, 
livelihood and income, climate change adaptation and resilience, and greenhouse gas 
reduction (FAO, 2010). There is an array of CSA options from technologies, practices and 
services (Khatri-Chhetri et al, 2020) that could be implemented depending on one’s level of 
vulnerability and adaptive capacity. CSA options that enhance productivity, increase income, 
and saves labor are usually favorable to smallholder women farmers. 
Although generalizations were already formed regarding the vulnerabilities and adaptive 
capacities of women farmers to climate change, it is still important to understand the 
variations within this group (Doss et al., 2018). Understanding the context, where these 
variations come from would aid better targeting of programs and interventions for 
smallholder women farmers. For example, the perception that physically strenuous farm 
activities are delegated only to men may not be the case in some areas. Women can be hired 
as laborers doing transplanting and harvesting activities in the rice farming system, or 
participate in copra processing during peak season. In other cases, women take care of the 
farm expenditures. They are in charge of hiring, supervising and paying laborers. Their 
increased participation in productive activities do not necessarily reduce the time they 
spend for their reproductive roles (Rosimo et al., 2019). 
This study aims to contribute to this understanding by looking into the (i) differences in 
perceptions of men and women on the impacts of climate change, (ii) reasons for adopting 
CSA options, and (iii) their access to resources and services. The study considered 
Guinayangan’s agricultural and social landscapes. Guinayangan is one of the pioneering 
“climate-smart” municipalities in the Philippines supported by the International Institute of 
Rural Reconstruction (IIRR), the CGIAR Research Program on Climate Change, Agriculture 
and Food Security (CCAFS), the Department of Agriculture, and the Guinayangan LGU. 
  
 
2. Context: Guinayangan, Quezon 
Guinayangan is an agricultural municipality in the Philippines. It is located in Bondoc 
Peninsula in the southern part of Luzon island. In the east of Guinayangan is the Ragay gulf, 
and in the west is the Maulawin Spring Protected Landscape (MSPL). The total arable land 
area of Guinayangan is 16,807 hectares, which is almost 74% of its total land area (22,800 
hectares). A large proportion (79%) of the agricultural area is devoted to coconut farming 
(13,337 hectares). The other major crops in terms of production area are banana (1,303 
hectares) and rice (1,054 hectares) (Municipality of Guinayangan, nd.a; UP-SURP, 2016). 
The major sources of livelihoods in the municipality are agriculture and ecotourism. Majority 
(57%) of its labor force are involved in agriculture (Municipality of Guinayangan, nd.b). The 
population in the coastal and lowland areas rely on farming and fishing. The major cropping 
systems in these areas are rice and coconut, followed by banana and vegetables. Most 
rainfed rice farms grow rice in one season, while irrigated rice farms can grow rice in two 
seasons per year. The other sources of livelihood for the coconut farmers are charcoal 
making and broom making. There are a few who are engaged in trading bananas and 
vegetables. Fishermen produce smoked and dried fish for additional income. The upland 
areas are dominated by coconut plantations. Upland rice and corn production used to be the 
traditional crops in the uplands in the 1970s, but production system shifted towards the 
more profitable coconut and copra production. Vegetables and root and tuber crops were 
also grown in the uplands for household consumption and selling. Farmers across 
ecosystems are involved in small-scale livestock and poultry farming (IIRR 2019; IIRR 2021).  
During the Participatory Vulnerability Assessment (PVA) conducted by IIRR in 2014, the 
farmers in Guinayangan reported to have observed hotter temperature, variability in the 
length of seasons, drought and typhoon as the most common climate risks they have 
experienced in the last 30 years. These events caused crop failure, water scarcity, pests and 
diseases incidence, labor scarcity and damages to properties and communal infrastructures 
(Rosimo et al, 2019; IIRR 2021). 
The PVA was the guide for the planning and prioritization of the CSA interventions in the 
community. The interventions in Guinayangan followed a community-based adaptation 
(CBA) framework (Fig 1). The CBA approach considered both scientific and local knowledge; 
and the needs, priorities and capacities of the community to adapt to climate change. 
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Poverty reduction, through livelihoods development and income generation were important 
considerations in the CBA work (Bryan & Berhman, 2013; Kirkby, Williams & Huq, 2015; Reid 
et al, 2009). Farmers were engaged in the process, from identifying perceptions and needs, 
receiving and understanding climate information, planning and implementing technologies 
and management practices, to establishing peer-to-peer learning. Community-based support 
mechanisms were also in place to support adaptation. 
 
 














3.1 Study sites 
Gender-disaggregated data sets were collected from 12 villages in Guinayangan (Table 1). 
These villages were selected to represent the following farming systems that were targeted 
by the CSA interventions in Guinayangan: coastal agricultural system, rainfed lowland rice 
system, irrigated lowland rice system, upland corn system, coconut-based farming system, 





Photo 1 – Coastal agricultural system; Photo 2 – Rainfed lowland rice system;  
Photo 3 – Irrigated lowland rice system; Photo 4 – Upland corn system;  
Photo 5 – Coconut-based farming system; Photo 6 – Livestock and poultry system 
(Photos courtesy of IIRR and CCAFS SEA) 
  
1 2 3 
4 5 6 
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lowland rice 
305.20 200 5 5 10 
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239.40 355 5 5 10 
Ermita Livestock and 
poultry 
252.59 249 5 5 10 
Himbubulo 
Weste 
Coconut-based 440.00 469 5 5 10 
Magsaysay Coconut-based 333.00 330 5 5 10 
San Isidro Upland corn 750.00 869 5 5 10 
San Pedro I Coconut-based 424.00 484 5 5 10 
Sintones Irrigated 
lowland rice 
313.00 726 10 10 20 
 
3.2 Sampling design 
The cluster sampling method was used. A total of 150 respondents (75 men and 75 women) 
were randomly selected from the list of participants engaged in the CBA effort in each 
village. The sample size was around 2% of the combined total population of the study sites. 
3.3 Data collection and analysis 
Mixed methods were used in this study using a structured questionnaire and focus group 
discussions (FGD). A farm household survey was conducted by IIRR from August to October 
2020. Descriptive statistics was used to summarize and describe responses. Welch’s t-test 
and chi-square test were used to check for differences between variables. To validate survey 
findings and document experiential learnings from the participants, FGDs were conducted in 
                                                      
1 Source: Municipal Agriculture Office 
2 Source: Philippine Statistics Authority https://psa.gov.ph/content/2020-census-population-and-housing-2020-
cph-population-counts-declared-official-president 
 
September 2021 in the following villages: Arbismen, Cabong Norte, Capuluan Tulon, 




4. Results and discussion 
4.1 Socio-economic characteristics of the participants 
Table 2 presents the socio-economic profile of the participants. This study used the 
proportion of households receiving conditional cash grants (Pantawid Pamilyang Pilipino 
Program or 4Ps) from the government to get an indication of the poverty level in 
Guinayangan. Recipients of conditional cash grants are living below the provincial poverty 
threshold. Out of the 150 participants (1 participant per household), 62 (41%) are receiving 
cash grants from the government. This gives an indication of a high poverty incidence in the 
municipality. 
Participants are mostly farmers (81%), who are either self-employed or wage-earners. More 
men (92%) participate in farming than women (71%). Some women participants (11%) have 
non-farm jobs, while the others (19%) are unemployed. About 4% of the participants are no 
longer actively engaged in farming because of disability, illness or old age. 
The Guinayangan farmers are in the middle age category. Majority of the participants (59%) 
are between 40 and 59 years old, while 25% belong to the old age category (60 to 79 years 
old). Literacy is high among the participants in the municipality. Most of the participants 
(52%) have either reached or finished primary education level, and 42% have reached or 
finished secondary education level. There are no significant differences between the age and 
years of formal education between the men and women participants. This indicates gender 
equality in access to formal education in the rural areas of the Philippines. 
Majority of the farmers (57%) are members of learning groups or farmers’ associations. 
There are no significant differences between the membership in associations of the men and 
women participants. In the Philippines, there is no gender discrimination against women in 
membership in associations. In fact, more women (middle aged or senior citizens) are taking 
on leadership positions. 
  
 
Table 2. Socioeconomic and farming profile of the participants 
 Per cent of participants 
Men Women Both 
Poverty    
Below provincial poverty threshold 39 44 41 
Above provincial poverty threshold 61 56 59 
Land holding    
No land 37 39 38 
<= 2 ha 44 48 46 
>2 ha and <=4 ha 13 7 10 
> 4 ha and <=6 ha 3 3 3 
> 6 ha and <= 8 ha 1 4 3 
> 8 ha and <=10 ha 1 0 1 
Age    
Young (20 to 39 years old) 16 17 17 
Middle aged (40 to 59 years old) 57 60 59 
Elderly (60 to 79 years old) 27 23 25 
Education    
Primary education (1 to 6 years) 59 46 52 
Secondary education (7 to 10 years) 36 49 42 
Tertiary education (11 to 14 years) 5 5 5 
Main occupation    
Farming 92 71 81 
Fishing 3 0 1 
Non-farm 5 11 8 
No work 0 19 9 
Affiliation    
Member of an association 56 59 57 
Not a member of an association 44 41 43 
 
4.2 Land tenure 
Almost 46% participants have small landholding (<=2 has.) and 38% do not own the land that 
they are using. The land tenure profile of the participants is summarized in Table 3. About 
48% of the participants own their lands through purchase, inheritance or agrarian reform 
program. About 23% of the participants are given rights to cultivate the lands. Most of them 
are from the coastal areas and from the multiple use zone of the protected area (MSPL). 
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Migrants in the multiple use zone are given rights as part of the community-based resource 
management plan (IIRR, 2017). About 29% of the participants are tenants. 
Table 3. Land tenure profile of the participants 
 Per cent of men Per cent of women Per cent of total 
Owned 47 49 48 
Rights 26 20 23 
Tenants 27 31 29 
 
4.3 Major crops and animals in the farming systems 
Participants were asked to rank crops and animals based on their contribution to the 
household income (Tables 4 and 5). Coconut is the major crop in 4 of the 6 farming systems 
in this study. There is a shift to vegetable, banana, and root and tuber crop production 
because of their higher income potential. There is also a shift to native pig production. This 
production system, combined with the establishment of a feed garden and a better housing 
structure for native pigs, was introduced by IIRR and CCAFS in all farming systems as an 
additional source of income. Carabao is an important farm asset used in farm work. 
The transformations of the coastal agricultural system and coconut-based farming system 
were influenced by the CSA interventions provided by IIRR and CCAFS since 2014. Coastal 
agricultural system was enhanced through the planting of saline tolerant crops, such as 
banana, root and tuber crops, jackfruit, cashew, peanuts, among others (IIRR, 2019). 
Coconut plantations were converted to multi-storied coconut agroforestry system with the 




Table 4. Major crops and livestock in farming systems and climate change impacts identified by the men participants; CSA options in use and 
recommended CSA options for men farmers 




Climate change effects 
(% responses) 
CSA options in use 






Root and tuber crops 
(3) 
Commercial pig (1) 
Native pig (2) 
Chicken (3) 
Increase pests and diseases (50.0) 
Decrease crop yield (25.0) 
Decrease fish catch (25.0) 
Crop diversification using saline-
tolerant crops (5) 
Native pig production (5) 
Options for sustainable pests and 
diseases management 
Options for sustainable crop 
management practices 
Options for sustainable poultry 
production 






Native pig (2) 
Carabao (3) 
Increase pests and diseases (28.6) 
Decrease soil fertility (25.0) 
Decrease crop yield (21.4.3) 
Shortage of water supply for domestic use (14) 
Decrease animal production (10.7) 
Low external input rice production 
(15) 
Native pig production (14) 
Mechanization support for rice 
production 
Options for sustainable pests and 
diseases management 
Options for efficient use of water in 
rice production 
Options for sustainable poultry 
production 
Water harvesting 
Improvement of irrigation facilities 







Native pig (3) 
Increase pests and diseases (20.0) 
Decrease yield (20.0) 
Decrease soil fertility (20.0) 
Shortage of water supply for domestic use (20.0) 
Shortage of water supply for irrigation (16.7) 
Decrease animal production (3.3) 
Low external input rice production 
(5) 
Native pig production (5) 
Mechanization support for rice 
production 
Options for sustainable pests and 
diseases management 
Options for efficient use of water in 
rice production 
Options for sustainable poultry 
production 
Water harvesting 
Improvement of irrigation facilities 




Commercial pig (2) 
Goat (3) 
Increase pests and diseases (33.3) 
Decrease animal production (33.3) 
Decrease crop yield (16.7) 
Shortage of water for domestic supply (16.7) 
Corn-legume intercropping (10) Options for sustainable pests and 
diseases management 
Options for sustainable crop 
management practices 









Commercial pig (2) 
Native pig (3) 
Increase pests and diseases (25.0) 
Decrease soil fertility (22.2) 
Decrease crop yield (16.7) 
Decrease animal production (16.7) 
Shortage of water supply for domestic use (16.7) 
Shortage of water supply for irrigation (2.8) 
Agroforestry (11) 
Native pig production (10) 
Goat production (3) 
Root and tuber crop production (1) 
Options for sustainable pests and 
diseases management 
Options for sustainable crop 
management practices 
Options for sustainable poultry 
production 
Improvement of irrigation facilities 
 
 13 




Climate change effects 
(% responses) 
CSA options in use 
(no. of men participants) 
Recommendations  





Native pig (1) 
Commercial pig (2) 
Carabao (2) 
Increase pests and diseases (33.3) 
Decrease crop yield (23.8) 
Shortage of water supply for domestic use (23.8) 
Decrease animal production (19.0) 
Agroforestry (5) 
Native pig production (15) 
Options for sustainable pests and 
diseases management 







Table 5. Major crops and livestock in farming systems and climate change impacts identified by the women participants; CSA options in use and 
recommended CSA options for women farmers 




Climate change effects 
(% responses) 
CSA options in use 








Native pig (1) 
Chicken (2) 
Carabao (3) 
Increase pests and diseases (37.5) 
Decrease fish catch (37.5) 
Decrease crop yield (25.0) 
Crop diversification using saline-
tolerant crops (5) 
Native pig production (5) 
Options for sustainable crop 
management practices 
Options for sustainable poultry 
production 






Native pig (2) 
Commercial pig (3) 
Increase pests and diseases (29.4) 
Decrease soil fertility (29.4) 
Decrease crop yield (17.6) 
Shortage of water supply for domestic use (17.6) 
Decrease fish catch (5.9) 
Low external input rice production 
(15) 
Native pig production (15) 
Mechanization support for rice 
production 
Options for sustainable crop 
management practices 
Options for sustainable poultry 
production 









Increase pests and diseases (29.0) 
Decrease crop yield (19.4) 
Decrease soil fertility (19.4) 
Shortage of water supply for irrigation (16.1) 
Shortage of water supply for domestic use (9.7) 
Decrease animal production (6.5) 
Low external input rice production 
(5) 
Native pig production (4) 
Mechanization support for rice 
production 
Options for sustainable crop 
management practices 
Options for sustainable goat 
production 
Rice-duck system 




Commercial pig (2) 
Native pig (3) 
Increase pests and diseases (62.5) 
Shortage of water supply for domestic use (37.5) 











Commercial pig (3) 
Native pig (3) 
Increase pests and diseases (32.3) 
Decrease crop yield (32.3) 
Decrease animal production (12.9) 
Shortage of water supply for domestic use (12.9) 
Decrease soil fertility (9.7) 
Agroforestry (11) 
Native pig production (9) 
Goat production (1) 
Options for sustainable crop 
management practices 
Options for sustainable poultry 
production 





Native pig (1) 
Chicken (2) 
Commercial pig (3) 
Decrease animal production (31.3) 
Decrease crop yield (31.2) 
Increase pests and diseases (18.8) 
Shortage of water supply for domestic use (18.8) 
Agroforestry (5) 
Native pig production (15) 
Options for sustainable crop 
management practices 







4.4 Gender roles in farm activities 
The majority of the farming households have small landholdings. Smallholder farms often 
rely on family labor. Gender division of labor depends on the size of the farm and manual 
labor required in specific operations. To understand the differences in gender roles and 
responsibilities, participants were asked about the intrahousehold sharing of responsibilities 
in important agricultural activities between men and women. Table 6 shows the differences 
in the participation of men and women in key farming activities, classified into crop 
production, animal keeping and other activities. The differences were very significant. Men 
were more engaged in crop production activities than the women members in the same 
household. On the one hand, labor is substitutable between men and women within the 
same household in animal keeping activities, except for the handling of large animals. Men 
are responsible for buying inputs and marketing of produce. 
Table 6. Differences in intrahousehold gender roles in key farming activities 
Key activity Per cent of 
men 





Crop production     
Seed selection 31.5 12.3 19.2 *** 
Seedbed preparation 29.6 9.7 19.9 *** 
Land preparation 33.3 8.9 24.4 *** 
Planting 40.7 28.1 12.7 *** 
Weeding 27.7 18.9 8.8 ** 
Fertilizer application 27.4 11.1 16.3 *** 
Pesticide application 28.9 5.3 23.5 *** 
Harvesting 36.5 23.7 12.9 *** 
Animal keeping     
Collecting green fodder 18.9 12.9 6.1 * 
Cleaning of animal shelter 24.4 23.9 0.5  
Handling large animals 27.3 7.0 20.3 *** 
Handling small animals 21.4 19.8 1.6  
Handling poultry 22.5 21.0 1.5  
Other activities     
Buying of inputs 22.7 9.7 13.0 *** 
Selling of produce 40.1 28.6 11.5 *** 




4.5 Women participation in intrahousehold decision-making 
concerning productive activities 
Husbands and wives make decisions together concerning production and income 
generation. However, the husband has the final say in most of the decisions. The women 
spouses were asked in the survey about their level of participation in major decision making. 
The levels were pre-determined as high (input in most or all decisions), medium (input in 
some decisions), and low (input in few decisions). The data reveals that the wife has medium 
to high participation in the decision-making in the household. Table 7 presents the levels of 
participation of wives in decision-making. 
Table 7. Women participation in intrahousehold decision making in productive activities 
Productive activity Per cent of participants 
High Medium Low 
Crop production for household 
consumption 32 58 10 
Crop production for income 42 49 9 
Livestock raising 37 55 8 
Non-farm economic activities 21 71 8 
Wage and salary employment 56 38 6 
Major household expenditures 36 53 11 
Minor household expenditures 38 53 9 
 
4.6 Gendered perceptions of climate change 
The most common changes in climate patterns observed by the participants were: (1) 
increase in temperature, (2) late onset of rain, and (3) stronger typhoons. Both men and 
women participants considered increase in temperature as the most critical change. The 
men participants considered late onset of rain as the second most critical change, while the 
women participants considered stronger typhoon as the second most critical change. Table 8 
presents the perceptions of climate change as observed by men and women. Results show 
that there are no significant differences in most of the observations, except for a slight 
difference in observations regarding the late onset of rain. The men participants are more 
concerned about the late onset of rain because they are more involved in crop production, 
whereas women participants are more concerned about stronger typhoons, which do not 




Table 8. Gendered perceptions of climate changes 
Changes in Climate Per cent of 
men 





Increase in temperature 77 84 7  
Early rain 33 41 8  
Late rain 68 53 15 * 
Less rain 55 47 8  
More rain 27 29 3  
Less typhoon 49 51 1  
More typhoon 31 37 7  
Strong typhoon 61 60 1  
More flooded areas 41 40 1  
Long flood duration 37 35 3  
More drought-affected areas 33 35 1  
Long drought duration 45 53 8  
Note: * significant at 10% level 
 
Both men and women participants believe that the changes in climate would bring about 
more pests and diseases, decrease in crop yield, shortage of water supply for domestic use, 
reduction of soil fertility and decrease in animal production. Water supply for domestic use 
was also used to irrigate their vegetable gardens, feed the animals and to clean the animal 
shelters. Tables 4 and 5 present the perceptions of men and women participants, 
respectively, on the effects of climate change in agriculture. 
In the coastal agricultural system and coconut-based farming system, participants are more 
concerned about the increase in temperature and increasing extent of drought. They also 
mentioned that although the frequency of typhoons is less, they tend to be stronger 
compared to previous years. In the rice production systems (irrigated and rainfed), 
participants are more concerned about the increase in temperature, late onset of rain and 
flooding in the low lying areas. Longer dry period and delayed onset of rains result to only 
one rice cropping or none at all particularly in rainfed areas. In the livestock and poultry 
system and upland corn system, participants are concerned about stronger typhoon events 
and flooding. In the FGD in the upland corn area, the farmers mentioned about experiencing 
frequent typhoons. This is in reference to typhoon events in 2020 and 2021, where 2 to 3 
consecutive typhoons entered their area within a month’s time. Tables 4 and 5 present the 
 
 
risks from climate change identified by the participants and Box 1 presents the observations 
and experiences regarding changes in climate shared by the participants during the FGD. 
The participants’ observations resonated with the climate projections made by the 
Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA). 
According to PAGASA, mean temperature of the country will increase by 1.8°C to 2.2°C by 
2050. There will also be an increase in the number of days with maximum temperature 
(>35°C). The PAGASA also projected drier dry seasons and wetter wet seasons in the next 30 
years, with a more evident increase in the number of days with rainfall less than 2.5 mm and 
an increase in the number of days with rainfall exceeding 300 mm. These changes could 
drastically affect crop production through yield reduction, pests and diseases outbreak, and 
damages caused by extreme events such as typhoon, flooding and drought (PAGASA, n.d.). 
 
Box 1. Stories from the farmers in Guinayangan during the focus group discussion (FGD) in September 2021 
We have observed an increase in temperature in the last 8 years. Day-time temperatures could reach around 
40 degrees Celsius in some days, which made the condition unfavorable for vegetable growing. There was no 
water coming out from our tap that we could use to irrigate our crops. We have to go to open deep wells to 
get water. We need a carabao to transport the water back to our homesteads. 
 
The yields of coconut and banana also declined. The nuts produced by our coconut trees were smaller than 
usual, while our banana trees were stunted. These conditions adversely affected our livelihood and income. 
 Farmers from Capuluan Tulon  
We experienced production losses when we started planting late  because of the late onset of rain. After a few 
weeks, our farms were badly hit by typhoons. Our rice and vegetable crops were still standing when the 
typhoon season started. We were not able to harvest our crops during that season. 
 Farmers from Arbismen 
In 2014, Typhoon Glenda (Rammasun) totally damaged our coconut and banana trees. We lost our sources of 
livelihood. Some of us had to temporarily leave Guinayangan to look for jobs. Men worked in construction and 
women worked as domestic helpers. 
 Farmers from Capuluan Tulon 
Typhoons became more frequent. In 2020, we experienced three consecutive typhoons within three weeks. Just 
recently, two consecutive typhoons passed our area. These typhoons caused a great deal of damage to our 
corn and coconut trees. Our family income was affected. This situation gave us a lot of distress because we 
were the ones managing our household’s budget. 





4.7 Climate-smart agriculture options 
The IIRR, CCAFS and the Guinayangan LGU facilitated the participatory trials of CSA 
approaches with Guinayangan farmers. These approaches included selection of appropriate 
climate-smart crops and varieties, sustainable crop management practices (e.g., 
intercropping with legumes), transformation of farming systems (e.g., multi-storied coconut-
based agroforestry), and diversification of livelihood options (e.g., native pig production, 
goat production). The Guinayangan LGU also provided production support, such as 
mechanization and establishment of irrigation facilities. Tables 4 and 5 present the list of 
CSA options implemented in each farming system. 
In the FGD, women participants were asked to identify specific CSA options that they now 
know very well. In the coastal agricultural system, participants mentioned planting of 
vegetables and native pig production. In the rainfed lowland rice system, participants 
mentioned proper spacing in rice transplanting and green leaf manuring. Both management 
practices were part of the low external input rice production. In the irrigated lowland rice 
system, participants mentioned native pig production, green leaf manuring and proper 
spacing in rice transplanting. In the upland corn system, participants mentioned 
intercropping corn with legumes. In the coconut-based farming system, participants 
mentioned planting of vegetables, agroforestry, native pig production and goat production. 
The ratings that the women participants gave range from 8 to 10, showing their high level of 
proficiency in using those CSA options. 
When asked about their motivation for sustaining a CSA option, the participants ranked 
market demand as their first motivation, followed by increased income, availability of food, 
increased production and lastly, expert’s recommendation. The favorable market demand 
for native pig, vegetables and other fruit trees prompted them to diversify their income 
sources. In case of native pig production, a positive return on investment could be achieved 
by following the recommended native pig production with intensive feed garden. This would 
reduce production costs by relying primarily on locally available forage crops rather than on 
commercial feeds (Manilay et al, 2021b). In a parallel study in the coconut-based farming 
systems of Guinayangan conducted by Manilay et al. (2021a), they found out that a multi-
storied agroforestry system would have positive projected benefits in the next 15 to 20 
years. Moreover, agroforestry offers a better option in terms of carbon sequestration and 
medium- to long-term productivity. However, it will only be relevant if the tenurial condition 
 
 
is considered. Landless laborers need the permission of the land owners before making any 
change in the production area, such as planting of perennials. 
Food availability was also perceived as important, partly because the survey was conducted 
during the COVID-19 pandemic and food security was a concern because of lack of mobility. 
The participants also valued and followed technical recommendations from experts. Women 
participants gave more weight to all motivations compared to the men participants. Table 9 
presents the weighted frequencies of the motivations of the men and women participants. 
The last column in both Tables 4 and 5 presents the recommended CSA options that farmers 
could try in the future to address the additional climate-related production risks that were 
identified during the survey and FGD. Recommendations also considered the gendered 
participation in farming activities. Recommendations for men farmers include: (i) options for 
sustainable pests and diseases management, (ii) options for sustainable crop management 
practices, (iii) options for efficient use of water in rice production, (iv) options for sustainable 
poultry production, (v) options for sustainable goat production, and (vi) water harvesting. 
Recommendations for the women farmers include options for sustainable crop management 
practices, specifically for vegetables and root and tuber crop production; options for 
sustainable production of small animals, such as poultry and goat; and water harvesting. 
 
Table 9. Motivation of men and women participants in sustaining a CSA option 
Motivation Weighted frequency 
Men Women 
Increase market demand 121 139 
Increase income 121 131 
Increase food availability 102 132 
Increase production 118 131 
Expert’s recommendation 94 104 
 
4.8 Production support 
The Guinayangan LGU provided production support, which were also considered as CSA 
options. The mechanization support for the rice and corn farmers helped both men and 
women farmers reduce manual labor and expand their production areas. Women farmers 
usually help out in labor-intensive activities such as weeding. With access to machines, men 
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farmers do not anymore require the extra hand from women farmers. Women farmers can 
use the spared time for other livelihood and household activities. Mechanization also 
facilitates saving of harvestable crops when there are impending typhoons. The other 
production support is the development of irrigation facilities, which is under gradual 
development through the Guinayangan LGU. 
4.9 Use of climate-information services 
The Department of Agriculture established the dissemination of climate advisory as part of 
their climate information services. The local government units, as one of the dissemination 
arms, release the advisories through bulletins, mobile phones, social media platforms, or 
emails. Apart from releasing climate advisories, the Guinayangan LGU also facilitates the 
planning of crop planting for the season using the climate outlook from PAGASA and the 
crop calendar system. 
The use of the climate advisory and seasonal planning is still low at 8% and 13% adoption 
rates, respectively. More CIS users are in the coconut-based farming system, and majority 
are women. Table 10 presents the number of users per farming system. 
 
Table 10. Number of users of climate information services among the participants 
Farming system Gender No. of users 
Climate advisory Seasonal planning 
Coastal agricultural system M 1 0 
 F 0 0 
Rainfed lowland rice system M 1 1 
 F 1 1 
Irrigated lowland rice system M 1 1 
 F 0 0 
Upland corn system M 0 1 
 F 1 2 
Coconut-based farming system M 1 3 
 F 4 6 
Livestock and poultry system M 0 2 




4.10 Intrahousehold access to information 
Information related to farming, including weather updates and advisories are being 
disseminated through various media. As shown in Figure 2, there are no differences 
between the preference and frequency of use between husband and wife. Both identified 
television programs to be the primary sources of information related to agriculture and 
weather. This is followed by radio programs, social network (relatives, friends, peers, etc.), 
text messaging, internet, and the newspaper. 
 
 
Figure 2. Sources of information related to agriculture and weather by husband and 
wife 
 
4.11 Participatory process and social learning 
The community-based adaptation process adopted by the project involve a participatory 
testing of the CSA option (participatory action research), which would then be the agenda of 
the monthly farmer learning group (FLG) discussion. Every season, farmers organize a field 
day to showcase their research and to facilitate cross learning among farmers from different 
villages (Mendez et al., 2021). These integrated processes facilitated social learning, which is 
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demonstrated as the changes in the knowledge, attitude and practice of the participants and 
sharing of these changes and learning to a wider group or community (Reed et al, 2006). 
Table 11 presents the differences in the ratings of men and women participants on social 
learning processes. It is interesting to note that more women participants give a higher 
rating to these processes, although the differences are not statistically significant, except in 
the ratings for the farmers’ field day. The participants rated the participatory action research 
highest, followed by the FLG and the farmers field day. 
Table 11. Differences in the ratings of men and women participants on social learning 
processes 
Social Learning Process Weighted frequency 
Men Women Difference Significance 
Participatory action research 114 130 16  
Farmer learning group 117 124 7  
Farmers field day 106 124 18 * 
Note: * significant at 1% level 
 
In the FGDs, the women participants mentioned that between them and their husbands, 
they are the ones who are active in the FLGs because they have more time for such activity. 
This is especially true for the tenants and farmer laborers. The women represent their 
husband or family in the FLGs. They imparted the learnings with their husbands, who were 
more involved in farm activities. These findings indicate that although women’s physical 
labor participation in agriculture is lower than men, they are actively involved in the social 
learning process. 
4.12 Community support mechanisms 
Financing, community-based facilities and technical support were provided to the farmers to 
facilitate their participation and adoption of the CSA options. The community innovation 
fund has three windows: (1) direct grant to farmers, (2) provision of materials (e.g., planting 
materials, and (3) funds to build simple farm structures. On the other hand, community-
based facilities (e.g., seedling nursery, animal breeding facility, etc.) were established with 
the purpose of sustaining the CSA activities in the community. 
 
 
The participants rated the community-based facilities higher than the community innovation 
fund. Although the innovation fund was perceived to be a successful and beneficial pilot 
study, it was not sustained through institutionalization of the mechanism by a relevant 
agency or organization. There are no significant differences between the ratings given by the 
men and women participants on the two community support mechanisms. Table 12 
presents the differences in the ratings of the men and women participants on community 
support mechanisms. 
 
Table 12. Differences in the ratings of men and women participants on community 
support mechanisms 
Community support mechanism Weighted frequency 
Men Women Difference 
Innovation fund 64 78 14 
Community-based facilities 94 98 4 
 
4.13 Membership in associations 
Associations have an important role in facilitating the farmer’s access to resources. Majority 
of the participants (both men and women) are members of associations. In the FGD, they 
mentioned the following benefits of being a member of an association to them: 
1. Camaraderie. Farmers get a feeling of belongingness, which motivates them to 
become more actively involved in community activities. 
2. Access to support and services. Government support and services, such as farm 
inputs subsidy, credit, machinery and other technologies, and extension services 
are usually transferred through farmers’ groups. 
3. Social learning. Farmers learn from and with each other. They compare and copy 
approaches that worked well in other farms. 
4.14 Marketing of produce 
Majority (55%) of the farmers sell their produce to traders, others in the town’s public 
market (28%), to processors (12%), and the rest to cooperatives (2%) and to their neighbors 
(2%). Their primary consideration for choosing their market is the price. The challenges that 
they have in marketing are lack of transportation, poor road condition and small volume of 
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harvest. Through the help of higher government agencies, farm to market roads in 




Summary and conclusions 
Guinayangan is an agricultural municipality with a high level of poverty incidence and, a 
large proportion of smallholder farmers,  owners with lease rights, tenants, and landless 
farm laborers. The proportion of households that are receiving cash grants from the 
government is around 40%, which is an indication of the proportion of households living 
below the poverty threshold. On top of this, there are already indications of changes in 
climate patterns, which are affecting their farm productivity and livelihoods. Across the 
range of Guinayangan’s farming systems, men and women reported increase in pests and 
diseases, crop yield decline, shortage of water supply, decline in soil fertility and decline in 
animal production as the consequences of climate change. 
With these realities in smallholder agriculture, land tenure considerations must be factored 
in the design of CSA programs to address both impacts of climate change and poverty, 
especially in relation to long-term and transformational interventions. A case in point is the 
diversification of the coconut-based farming system in the multiple use zone using trees and 
other perennials. Majority of the farmers in this area are tenants. Since the benefits of the 
transformation will be realized in 15 to 20 years, there will be some form of reluctance in 
sustaining such CSA option. 
Within the smallholder farming household in Guinayangan, gender decision of labor in 
various sources of livelihood, access to resources and support services (education, land, 
information, technologies, financing, mechanization), participation in major decision-making 
activities, gendered perceptions of climate change, as well as impact of CSA options were 
analyzed.  
Farming in Guinayangan was primarily a man’s responsibility largely as a result of the 
predominance of the rice and coconut-based farming systems in the municipality. Men are 
more engaged in crop production activities. The women provide extra hand for labor 
intensive tasks, such as weeding and copra postharvest activities. Men and women share 
equal responsibilities in handling small animals and poultry. Nonetheless, the women have a 
substantial participation in decision-making concerning productive and income generation 
activities. 
The CSA interventions in Guinayangan were introduced based on expressed  risks and 
vulnerabilities, prevailing farming systems ,and consultations with farmers and the 
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Guinayangan LGU. However, their primary motivations for sustaining the CSA options were 
marketability and increased income. A CSA option can be sustained if it contributes to an 
increase in productivity, and the products have higher market demand. Native pig 
production and crop diversification using high value crops and trees (e.g. cacao and coffee) 
were sustained by most farmers because of favorable market demand during the project 
period. Farmers also realized that the diversification of income sources will provide them 
with a safety net in case of crop failure. However, parallel studies in Guinayangan showed 
that native pig production will have a positive return if the production cost is low. This is 
possible through the recommended use of locally available forage crops and establishment 
of an intensive feed garden to feed the native pigs. Also, benefits from multi-storied 
coconut-based farming system will be realized in later years (Manilay et al, 2012a; 2012b).  
Of the different farming systems studied, the coastal agricultural system and the coconut-
based farming system offer considerable opportunity for sustainable intensification through 
diversification. They also provide “new spaces” for women to implement sustainable 
livelihood options to help increase the household income. This study also recommends 
targeting of these systems for future gender-sensitive CSA interventions. 
Government and other development sectors could help facilitate the uptake of CSA options 
through provision of relevant support services. Climate information services, for one, is very 
relevant in Guinayangan because farming systems are regularly affected by the increase in 
temperature, variabilities in seasonal duration of rains, and typhoons. However, the uptake 
of farmers of the provided climate information services is very low. Such information could 
help them plan when to plant and harvest their crops, and decide on the type of plant or 
variety to grow (also taking into consideration market demand). Climate information 
services and other agricultural extension services could target the women because they 
usually represent the household in such activities. The Guinayangan LGU could tap local 
radio stations, farmer learning groups (FLGs), and use text messaging to disseminate 
information and advisories, on top of their regular dissemination means (i.e., bulletins, social 
media platforms and emails). Moreover, they could also help increase the capacity of FLGs 
to sustain the seasonal planning activity, using the climate outlook for the season and crop 
calendar. 
The local government should also ensure that farmers have regular access to local financing 
and production inputs. Providing inputs in the form of grants to a critical mass of 
 
 
smallholders in a village ensures equitable access, encourages participation in the CSA 
interventions, and promotes farmer-to-farmer scaling. Leveraging the demonstrated success 
of the community innovation fund scheme, the local government could coordinate with 
other institutions, which could provide credit and grants to farmers who would like to 
implement a diversified CSA approach. Access to materials and other farm inputs could also 
be sustained through establishment of more community-based facilities, such as plant 
nurseries and decentralized animal breeding facilities. 
Farmers associations should also be given importance, support and voice. Grouping farmers 
could provide economies of scale through consolidation and mechanization. Also, their 
access to resources would be improved. 
Mechanization provides valuable time-saving benefits to both men and women and should 
also be continued in other production systems. Improvement of irrigation facilities could 
help increase dry season production. Access to market, which has been improving every year 
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